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(S) Apparatus for periodically testing the operation of safety valves, and safety valve. 

(5?) Apparatus for periodically testing the operation of safety 
valves on pressure apparata or vassels, comprises a load- 
bearing structure (P) fixedly arranged with respect to the 
pressure apparatus (R), a thrust generating assembly (7) 
cooperating with said load-bearing structure (P), and means 
for gripping the safety valve (V) being tested. A dynamometer 
device (9) cooperates with the thrust generating assembly (7), 
and measures the force applied by the thrust generator (7) to 
the safety valve (V). 
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This invention relates to an apparatus for 
periodically testing the operation of safety valves 
on pressure apparata or vessels. 

As is known, a requisite of current safety 
regulations is that the safety valves of pressure 
apparata or vessels be periodically tested to strict 
standards. 

Safety valves are known to be held in their- 
closed position by a calibrated spring, such as to 
allow the valve to open as a preset pressure, acting 
on the poppet member of the valve, is reached, the 
poppet member being usually a closure valve member 
which is movable to open against a closure spring and 
cooperates with a valve seat. 

The safety valve test consists of checking that 
the valve actually opens at a preset value of the pressure 
Such tests were carried out, heretofore, sometimesby 
gradually increasing the pressure within the pressure 
apparatus or vessel "the valves whereof had to under- 
go testing, until the maximum preset pressure level 
was reached, This involved, of course, considerable 
-inconvenience because the normal operation had to be 
discontinued and the pressurized apparatus or vessel 
subjected to pressures significantly in excess of the 
normal operating pressure, with attendant appreciable 
strain of the materials. Moreover, an increased . 
energy consumption was involved in raising the vessel 
pressure. Furthermore, as a result of industrial 
apparata or vessels often including more than one 
safety valve, each valve being set for different 
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levels, it "became necessary to "block all those valves 
which happened to be set for a lower pressure than the 
test pressure, which obviously involved complications 
of not negligible import. Bench tests have evident drawbacks* 
5 This invention sets out to obviate the drawbacks 

indicated hereinabove. 

To solve this problem, the Applicant has started 
from the awareness that, by removing the cover 
of a safety valve, it becomes possible to manipulate 

10 the poppet stem from the outside, such as to open the 
valve through the application of a given force to the 
stem in the valve opening direction, thereby over- 
coming the resistance of the valve closing spring. 

Therefore, the problem arose of how to accurately 

15 determine the magnitude of said externally applied 

force at the moment the valve opened. Based upon said 
magnitude and the pressure acting within the vessel on 
the valve poppet member being known, it would be 
possible to calculate in a simple manner the inside 

20 pressure required to open the safety-valve, if tlie 
latter were only subjected to the vessel internal 
pressure. 

As mentioned already, the main problem encountered 
in practicing this concept was that of an accurate 
25 determination of the force applied to the valve poppet 
.stem at the moment the valve opens. 

Attempts have been made to utilize, for the 
purpose indicated, the force delivered by a hydraulic 
cylinder-piston assembly, the fluid pressure whereof 
30 was measured at the moment the valve being tested 
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popped oat or opened. However, this approach implied 
considerable errors and shortcomings, since pneumat- 
ic assemblies take up 15-20^ and hydraulic 2-5# of 
the force generated, not to mention errors in 
calculating the active area of the piston. 

It is an object of this invention to solve the 
problem of providing an apparatus effective to create 
a force, applying said force to the valve under test, 
and measuring the magnitude of said force regardless 
of the device which generates it. 

According to one aspect of this invention, there 
is provided an apparatus for periodically testing the 
operation of safety valves on pressure apparata or 
vessels, comprising a load-bearing structure fixedly 
arranged with respect to the pressure apparatus, a 
thrust generating assembly cooperating with said load- 
bearing structure, and means for gripping the safety 
valve being tested, characterised in that there is 
provided a dynamometer device . cooperating with 

the thrust generating assembly, said dynamometer 
device measuring the force applied by the thrust 
'generator to the safety valve being tested. 

The invention will be more clearly described with 
reference to two exemplary embodiments of the invention, 
illustrated by way of example in the accompanying 
drawings , where : 

Figure 1 schematically illustrates a first 
embodiment of the invention; 

Figure 2 shows schematically a second embodiment 
of the invention; and 
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Figures 3 and 4 show some details. 

With reference to Figure 1 , a safety valve V 
comprises a housing, a poppet member C, a spring M 
urging the poppet member to the closed position, a 
5 hushing K rigid with the housing B, and a stem 2 

protruding out of the housing B and slidable in the 
fixed "bushing K. The valve is mounted to the pressure 
vessel R and is shown with its cover removed, 
preparatory to the application of the apparatus of 

10 this invention* The load-hearing structure of that 
apparatus is, indicated generally at P and is in the 
form of a yoke comprising a clamping collar 1 at its 
lower or hottom end, which collar on one side contacts 
the top surface of the housing B of the valve , and on 

15 the other side is clamped against the hushing K, such 
as to maintain the load-hearing structure P in a 
fixed position. The yoke P shown is manufactured by 
Enerpack Division of Applied Power Industries, Inc. 
of Butler, Y/isconsin, U.S.A., and is marketed under 

20 Model No. BHP 281 (single clamp); thus, it is 

Considered that a more detailed description of such 
a yoke is unnecessary here, it being sufficient to 
mention that in addition to the clamping collar 1, 
it comprises Uprights 4 and 5 and an upper or top 

25 fc^oss-mernher 3» The cross-member 3 carries the 

cylinder-piston assembly 7, of the hydraulic type, 
which is hydraulically connected to a pump 8. The 
cylinder-piston assembly 7 is also manufactured by 
Enerpack division of that same DS Company, and is 

30 sold under Model No. RCH-121 A, while the pump 8, 
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also from the same Company, is sold under Tlodel No. 
P-39 for one speed, and can operate at hydraulic 
pressures of up to 700 atmospheres. Thus, it is 
considered that no further details are required herein, 
5 it being sufficient to -remark that the rod 11 of the 
cylinder-piston assembly 7 can be displaced axially 
within the cylinder of the assembly 7 as a result of 
the fluid pressure created by the pump 8. The free end 
of the rod 11 is connected to one end of a strain 
10 gauge 9 operating on the basis of changes in the 

electric resistor contained therein. This strain gauge 
may be a load cell "U 2 cell 11 from Hottinger Baldwin 
Messtechnik DBR , and it is considered unnecessary to 
provide further illustration of it, it being sufficient 
15 to note herein that its electric resistor is fed from 
a battery supply incorporated therein and that to the 
opposite side whereto the rod 11 is attached there is 
connected a column 12 of an articulated jaw gripping 
device, generally indicated at 13, -the articulated 
20 jaws 14 whereof are provided at the bottom with hooked 
ends 15. 

The gripping device 13 is made as an adaptation to an 
extractor of the cited Enerpack Division, and construc- 
tional details thereof are to be found in the Company' s Cata- 
25 logue t where it is described as Model No. HP 283 , three- jaw 

type. It will be sufficient to remind herein that the 
articulated gripping members at the bottom end of the 
column 12, which end is in the form of a ring 16, 
are so configurated that, as the column 12 is thrust 
30 upwards, the lower ends 15 of the clamps 14' are urged 
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towards one another, thus tending to increase the 
clamping force applied to the head 2a of the stem 2 
of the valve V. As the axial upward thrust decreases, 
the clamping force is released and the valve 2 is 
5 allov/ed to slide upwardly. 

Turning hack to the strain gauge 9, as is known, 
when to its operative ends a tension or a compression 
is applied, the resistance therein changes, thereby 
the parameters of the electric current through its 

10 electric circuit also change, from the changing of 
such parameters it being possible to determine the 
tension or compression force applied to the opposite 
operative ends of the gauge. In the example shown, 
the strain gauge 9 is connected to a suitably modified 

15 recorder 10 of the potentiometer type, of the Esterline 
Angus Instrument Corporation of Indianapolis , Indiana, 
U.S.A. , and designated "Miniservo III Bench" under 
Model No. MS 413 B. This modified recorder, 
therefore, will not be any further described, it 

^0 being sufficient to observe herein that it is 

provided with graduations and pointers which read 
the magnitude of the tensile or compressive force 
applied to the strain gauge 9 itself, as well as 
other values and is adapted to the mentioned transducers. 

2£ The apparatus further includes a rocker arm type 

of rod 6, pivoted at 17 to a sleeve 18 which is 
frictionally slidable along the upright 4 of the 
yoke P. The pivot 17 is also of the friction adjustable 
type and adjustable in position, such as to allow the 

30 pivot to be shifted transversally in order to adapt 
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made to rest on the center of the head 2a of the stem, 
and the sleeve 18 is positioned such that the rod Sis 
preferably horizontal and transducer 18a zeroed* Then, 
the setscrew 18b of the sleeve 18 is tightened. The 
5 pressure transducer 20 is finally mounted to the 
gauge fitting 19 and connected to the recorder 10. 

The apparatus is now ready to operate, it being 
actuated by operating the pump 8 which will deliver 
oil under pressure into the cylinder-piston assembly 

10 7. The oil pressure in that cylinder, by acting on the 
related piston, will impart an upwardly directed thrust 
to the rod 11 of the piston, which rod acts on the 
strain gauge 9 to create expansion of the latter as 
• due to the reaction to the raising movement produced 

15 by the column 12 of the gripping device 13 attached to 
the stem 2 of the valve. The strain gauge 9 will 
sense, through electrical' parameters provided 
therein, the magnitude of the tensile force applied 
thereto, and pass the related signals to the recorder 

20 10 the pointer 10a whereof reads on the scale 10b the 
magnitude of the tensile force thus generated. 
The pressure in the hydraulic circuit is raised by 
means of the pump 8 until the magnitude of the related 
thrust acting on the stem 11, and consequently on the 

25. strain gauge 9, through the gripper 13 on the stem 2 
of the safety valve, reaches pop out values, i.e. a 
level which results in the safety valve opening. This 
level or value is graphically recorded, in a manner 
known per se , by the recorder 10 with very, high 

30 precision. Simultaneously with the opening of the 
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safety valve V, the rod 6 will detect the displacement 
of the poppet member C of the valve, by swinging 
about the fractionally adjustable pivot 17 thereof and 
actuating with its opposite end to the one contacting 
the stem 2 the displacement movement transducer l8a, 
which will measure, through electrical parameters, 
the displacement occurred and signal it to the 
recorder 10, which indicates, by means of the pointer 
10£ along the scale I0d, the. amount of said displace- 
ment. At the same time, the pressure transducer 20 
electrically signals to the recorder 10 the value or 
level of the pressure inside the vessel R, which value 
is displayed and recorded in a manner known per se 
by the recorder 10. 

Thus, the three mechanical parameters involved 
in the valve pop out action can be read. Through 
such measured values, the active closure area of the 
valve V being known, it becomes easy to calculate the 
effective opening pressure of the safety valve under 
test, the value whereof can be thus compared with 
the standard setting of the safety valve. 

In order to ascertain the so-called "blow-down", 
or closure variation of the valve, the pressure in 
the hydraulic circuit is gradually decreased until 
the safety valve V closes, the recorder 10 recording 
the magnitude of the corresponding thrust force, thus 
affording the possibility of calculating the closure 
pressure variation as based upon the difference 
between the calibration pressure and the closing 
pressure . 
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It will "be apparent how the apparatus further 
affords control of the valve maximum lift. 

In the embodiment shown in Figure 2, equivalent 
component parts have been designated with the same 
reference numerals as in Figure 1, hut for the addition 
of an apostrophe. Therefore, such parts will not he 
further explained, because clearly deducible from the 
description given for Figure 1 

It will be noted that in the second embodiment of 
the invention the yoke has been replaced with an 
articulated parallelogram P 1 , which allows the apparatus 
to be adjusted sideways. Iff ore over, the cylinder-piston 
assembly 7' is mounted to the upright 5* which is 
divided in two sections, one section being rigid with 
the piston rod and the other section with the cylinder 
of the assembly 7 1 . It will be noted, moreover, that 
the force from the assembly 7' is transferred to the 
strain gauge S ! through the cross-member 3', which also 
functions as a lever-. Furthermore , owing to the inter- 
position of a bracket 9a 1 , the strain gauge is caused 
to operate in compression.. 

Figures 3 and 4 illustrate the valve displacement 
measuring device, respectively in elevation and plan 
views. From the drawing, it is apparent that the rod 6 
is pivoted at the pivot 106, which is carried by a 
bracket 107, which is in turn carried by the sleeve 18 
through a threaded shaft 108. This mechanism permits 
the pivot 106 to be shifted sideways with respect to the 
upright 4 by turning the threaded shaft 108 threadably 
in or out. This displacement of the pivot 106 occurs 
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ri/ridly v/ith the rod 6 and displacement transducer 18a 
carried by the bracket 107, such that the free end of 
the rod 6 can be positioned as desired on the head 2a 
of the valve without altering the lever arms of the 
rod itself with respect to the pivot 106 and transducer 
18a, the oscillation ratio- of the rod ends not being 
influenced by the sideway displacement of the assembly, 
if it is remembered that the stem l8d of the sliding 
movement transducer can be shifted axially, the collar 
107^ of the bracket 107 leaving said shifting movement 
unimpeded. 

In the hydraulic circuit which from pump 8 leads 
to the power unit 7 a plenum chamber or pressure 
accumulator 8a is advantageously inserted, Such 
plenum chamber may be of the kind provided with 
nitrogen pocket or compression chamber and is 
destined to supply the necessary pressure to the 
circuit, when such pressure abruptly lowers at the 
instant the safety valve opens • Owing to this plenum 
chamber 8a the sinking of the pressure in the line 
is gradual and abrupt oscillations thereof adversly 
influencing the graphic recording of the recorder 10 
are avoided • 
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CLAIMS 

1. An apparatus for periodically testing the 
operation of safety valves on pressure apparata or 
vessels, comprising a load-bearing structure fixedly 
arranged with respect to the pressure apparatus, a 
thrust generating assembly cooperating with said load- 
hearing structure, and means for gripping the safety 
valve being tested, characteri se<3 in that there is 
provided a dynamometer device (S) cooperating with 
the thrust generating assembly (7), said dynamo- 
meter t device (9) measuring the force applied by 
the thrust generator (7) to the safety valve being 
tested. 

2. An apparatus according to Claim 1, characterised 
in that the load-bearing structure comprises a yoke (P) 
having a clamping collar (1), uprights (4,5) extending 
substantially perpendicular to said collar, and a 
cross-member (3) substantially parallel to the collar (1) 
and interconnecting the uprights (4,5), and in that 

to said cross-member (3) the thrust generating assembly 
(7) is attached, safety valve gripping means (13) 
being connected to one end of the dynamometer 
device (9), said dynamometer device (9) being 

connected with its other end to the thrust generating 
assembly (7) and located between said thrust generator 
(7) and said gripping means (13). 

3. An apparatus according to Claims 1 and 2, 
characterised in that the thrust generating assembly 
(7), the dynamometer device (9) and the gripping 
means (13) are all aligned to one another and 
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2 ised in that the pivotal mount of the rod (6) to the 

3 sleeve (18) comprises a bracket (107) carrying the 

4 pivot (106) of the rod and being displaceable sidev/ays 

5 with respect to the sleeve (18) by means of a screw 

6 type of coupling (108). 
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